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(57)Ali8liact 

A method and devke for oontnlling dectocal devices 
consist of a number of distrilwtcd power outlets that are aUe to ca^ 
out dififercnt actions, such as tuining lights on and ofi^ r^;ulating 
heat, triggering fire eztingnishtng system et& Ftudier, there are a 
number of distributed transmitters and a central unit The power out- 
let and the transmitter are all given unique addresses, and the cen- 
tral unit prorvides a description of a logical connection between the 
transmitterB and the power outlets. The activation <^ a tranunitter 
and/or respcmse frwn a transmitter to a queiy from the central unit 
sends a siipal to the central unit, wfakh hi torn processes the agnal, 

and on the basts of the logical connection passes on the signal to the 
power outlets concerned so that th^ cany out the necessary actions. 
The control of one or more <A die categories of equipment: lights, 
hurting , ftf(tn»« ff c^ can be adueved within a dngle system. 
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MBTBOD AND ARRANGBMENT FOR COHTROLLING ELECTRICAL DEVICES 

The Invention concerns a pcoceduce for a control system 
for electrical devices* as described in Claim o£ Patent 1. 



Background to the Invention 

There are different systems on the market for 
controlling light, heat and alarms. These systems have been 
realised in various ways. Some use low voltage signals on 

5 their own signal cables » others send signals via the mains 
power supply. The switches are often placed centrally in 
the fuse box, a solution that is both costly and rather 
inflexible as it leads to a large number of power circuits, 
also new power cables have to be laid when any changes are 

10 made later on. The existing systems are in practice control 
systems dedicated specifically to either light, heat or 
alarms. 

From us Patent Specification 4 429 299 an alarm or 
monitoring system is known, with transmitters and. receivers 

15 that use the mains power supply for signalling. This is 
based on a room as a unit and is not addressed individually 
to transmitters or receivers. In the known system mentioned 
here all signals are sent via the mains power supply, even 
units that do not require 1I0/230V power supply. 

20 Communication is then done by central polling, which 

provides a relatively low bandwidth and poor response time. 
The system will therefore not be suited to e.g. controlling 
lights. 

25 Objective of the Invention 

The main objective of the invention is to arrive at a 
control system for electrical devices that makes it possible 
to, treat information from individual transmitters for the 
purpose of being able to control individual power outlets. 

30 A further objective of the invention is to satisfy the 

requirements on safety and speed of control of light, heat 
and alarms, so that all these three functions can be 
integrated in a single system. 



wo 90/08418 



PCr/NO90/00011 



2 

Another objective of the inveatlon is to be as flexible 
as possible with respect to the signalling medium, so that • 
it is possible to use the invention in the best way both for 
new and old buildings/premises. 

5 A further objective of the invention is to produce a 

concept that is economical in installation and use, and also 
during any subsequent alterations and maintenance. 

The above objectives are achieved by a procedure in 
accordance with the present invention, described in the 

10 sections characterizing the accompanying Claim of Patent. 

Description of Diagrams 

Examples of the design of the invention will be given 
belov, with reference to the accompanying diagrams where 
15 Figure 1 shows an example of installing the cables in an 
installation in accordance with the invention. 

Figure 2 shows a matrix for logical connection between 
transmitters and power outlets in accordance with the 
invention. 

20 Figure 3 shows a design in accordance with the 

invention, where the transmitter network and the outlet 
supply are connected via a bridging device in the central 
unit. 

25 Description of Means of Realising the Concept 

In a preferred design for the invention there are three 
main components: power outlets » transmitters and one or more 
central units ^ich join a number of these components . 
together. 

30 the term power outlets means all points in an. 

Installation, outside the fuse box, where power can be 
supplied for one purpose or another. Examples of power 
outlets in the home are sockets, light fittings, junction 
boxes tor heating cables or heating foil, air.conditioning 

35 etc.). 

Each power outlet is given a unique address in the 
system. The setting up of the unique address can for example 
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be done with dip-swi tehees, or uaing another known technique 
that is already recognized and which is not part of the 
present invention* If each power outlet is now equipped with 
electronics in order to recognize its own address and simple 

5 commands (ON, OFF etc.) the power outlets will be able to be 
remote-controlled. This remote control is preferably to be 
done by signals via the mains power supply (2307), which 
avoids the necessity of laying a special signal cable. 
However, it is within the scope of the invention to use a 

10 different type of signal to the power outlets, e.g. using a 
separate supply. The signal supply for the power outlet will 
hereafter be called the "outlet supply**. This name only 
describes the function and does not relate to how or by 
which medium the supply is realized. 

15 

The switches are built in locally in each power outlet. 
The term ** switch" is not limited to on/off devices, but also 
to devices with possibilities for control within an 
interval. Such control may be in 8teps« continuously or in 

20 other well-known ways. As the switches are not placed 
centrally in the fuse box but distributed around the 
installation built into the individual power outlets, a 
suitable way of dividing up the total system into power 
circuits can be determined solely on the basis of the load 

25 represented by each power outlet and where the various 
outlets are actually situated in relation to one another. 
How the individual power outlets are to be controlled and 
^ich outlets, if any, are to be controlled together, ie 
totally irrelevant to bow the circuits are divided up. 

30 Remote control of the individual power outlets through 

the outlet supply is on the basis of signals given by 
various transmitters distributed around the installation* 
Transmitters in this context means units that in. one way or 
another are intended to affect or give information about the 

35 state of the system, defined as the state of the total set 
of controllable power outlets connected with parameters such 
as outside temperature and in the different rooms, time of 
day, weekday or weekend etc. A transmitter can be activated 
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(and a signal then sent to the central unit) either manually 
(pressing a light switch) or automatically (smoke detector^ 
thermostat etc*). Examples of this type of transmitter are 
switches and regulators foe light and heat« temperature 

5 sensors various detectors for alarms and monitoring etc. 
By Including one or more Infrared recolvers the Installation 
can also be wholly ox partially controlled by using -remote 
control, for example by the same type as Is used for TVs. 
This Is already Imown as In German patent DB 3 035 96Sr for 

10 example. 

The transmitters are connected In one or a number of 
circuits* hereafter called the ""transmitter network'* • In new 
buildings It will probably be most economical to connect the 
transmitters by a separate low voltage circuit. This can be 

15 done In different ways. One example Is found In Patent 
Specification 6B 2 123 S89# which describes an 
error-tolerant three-wire connection* two others are 
Phillips* I^C and D^B serial buses. In order to install 
the system easily in existing configurations, however, the 

20 central unit should also be able to use the mains power 
supply as a transmitter network. This will also be«sultable 
in C4ses where one transmitter is far away from the others 
(e.g. a garage light switch) r as it will not be necessary to 
Install a special circuit in that direction just for the one 

25 transmitter • 

Even though the transmitter and outlet supplies are 
using different cable systems, they both make use of the 
same signal protocol. This makes it possible for a 
transmitter to .send a signal directly to the power outlet 

30 without going via the central unit. If the two supplies have 
separate cable systems the interface between them will 
convert the signals as necessary. By using this possibility 
of having a direct connection between transmitter and power 
outlets, the system can then be made tolerant of errors in 

35 the central unit. 

As will be described later, the logical connection 
between transmitters and power .outlets is defined by a 
connection matrix in the central unit. In addition, however. 
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each transmitter is installed with its standard power 
outlet(s). This is defined in the transmitter electronics* 
using dip-svitchers, program parameters* or using another 
known technique. A transmitter of the light switch type can 

5 for example have a standard connection for a certain lamp 
point with a given address; a transmitter of the thermostat 
type can be connected to one or more power outlets for panel 
heaters with different addresses* and so on. 

Bach time a transmitter is activated at least two 

10 signals are always sent on the transmitter network* 
hereafter numbered 

1- n: Signal no. 1 is addressed to the central unit* Signals 

2- n directly to the relevant standard power outlet. The 
interface between the transmitter and outlet supplies 

IS contains a bridging device. This device functions as a 
signal filter* controlled by a watchdog system in the 
central unit: 

As long as the central unit is functioning*.' the 
bridging device will route signal no. 1* addressed to the 

20 central unit* to the central unit. The central unit receives 
the signal* decodes it with assistance from the connection 
matrix and then sends one (or more) commands out to the 
power outlet(8) involved via the outlet supply. Signals 2-n* 
addressed directly to the relevant standard power outlets 

25 are removed by the bridging device and never reach the power 
outlets they are addressed to. 

If the central unit ceases to function for any reason* 
this will be detected by the bridging device because the 
watchdog signal will be missing. The bridging device then 

30 disconnects the central unit (Signal no. 1 addressed to the 
central unit is removed) and establishes direct contact 
between the transmitter and the standard power outlet. 
Signals 2-n (addressed to the relevant standard power 
outlets) are then sent on* with the signals converted where 

35 necessary* to the outlet supply and the power outlets that 
are addressed. The transmitter now signals in principle to 
its standard power outletCs) directly.. This is illustrated 
in Figure 3. 
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In the same way as the power outlets r each transmitter . 
will have a unique address* When a transmitter is activated 
(manually or automatically) it will send two or more signals 
to the transmitter network, the first signal addressed to 

5 the central unitt the subsequent ones addressed to the 
transmitter's standard power outlet* The signal to the 
central unit consists of the transmitter's address and the 
reason that it has been activated (pressure on light switch, 
smoke detected etc.). The signaKs) to standard power 

10 outlets consists of commands to them (ONr OF? etcO* The 
signals can also Include data to facilitate and ensure 
communication (possibility for error detectiout check sum). 

When the central unit receives a signal from a 
transmitter, the central unit will take action. The 

15 connection between signal (influence) and action (response) 
can be illustrated by a "connection matrix"*. An example of a 
model of this type of matrix is sho%m in Pig. 2. The 
connection matrix contains a complete description of the 
connection between. the individual transmitters and power 

20 outlets. This connection can either be given solely by the 
signal received (contain the transmitter's address, reason 
for activation, etc.) or it can also be a function of (parts 
of) the total state of the system at that moment, perhaps 
also including the situation leading up to the present 

25 state. The state of the system covers parameters such as 
which power outlets are connected, outside temperature and 
temperature in the .different rooms, time of day, weekday or 
weekend, etc. On the basis of this information a decision is 
then made as to what action is to be taken when the signal 

30 is received. There is aleo a possibility that nothing is to 
happen as a response to some signals, but that the signals 
aire to be recorded and produce a response later, e.g. 
combined with other signals by a logical AND-function or 
similar. All parameters of state are of course not relevant 

35 for every combination of transmitters and power outlets (the 
operation of the light-switches, for example, will hardly be 
a function of the temperature). The actual invention, 
however, does not place any limitation on the connection 
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between transmitters » power outlets and parameters of state; 
this is decided solely by the way one wants the system to 
function. 

Note that Fig. 2 is meant to give an example of how it 
5 is possible to build up this kind of connection matrix, it 
does not indicate the way this is done in practice. 

Action/response in this context means on/off connection 
or regulation of one or more power outlets. In contrast with 
the installation systems of today » where the transmitters 
10 (e.g. the light switches) are physically connected to one or 
more power outlets (light fittings), the invention provides 
a straightforward logical connection between the transmitter 
and power outlets via the program in the central unit. 

Compared with the installation systems of today, the 
15 invention has a number of advantages for those who produce 
and install it as well as for the owner of a building: 

- Economy. The cancept is modular, together with the 
advantage of integration and considerable reduction of the 
necessary laying of cables, this provides a system that will 

20 be cost-effective in homes and offices, institutions and 
business premises. 

- New/old premises* The system can be installed both in new 
and old premises. 

- Flexibility. The transmitters are placed where they ought 
25 to be for the convenience and comfort of the user, 

regardless of where the power outlets are situated. Changes 
in the connections between transmitters and power outlet (s) 
are made simply in the central unit. 

- New functions^ There are many possibilities, for example: 
30 grouped lighting light fittings, e.g. decorative lamps, 

are controlled by the same switch. 

- night lighting - when going to bed for the night, a light 
switch by the bed is used to turn off the lights that are to 
be turned off and switch on all those that are to be lit. 

35 - when away - the automatic system ensures that lights are 
turned on and off in a natural way when there is nobody at 
home. 
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- Remote coatrol. The system can be remote-coat colled in a 
simple vayr e»9.. by using an in£caced cemoteu.contcol like 
that used for TVs if a receiver for Infrared signalling is 
incorporated in the transmitter network, 

S - Energy control. By connecting all the electrical heat 
sources via power outlets that can be addreasedt these can 
be controlled for time (day and night reduction) and 
temperature from the central unit* The temperature is read, 
using temperature transmitters attached to the transmitter 

10 network; alternatively the temperature can be controlled by 
using a local thermostat placed near the individual heat 
source. A simple additional option is one that overrides the 
system locally (it can be switched on again automatically 
after a certain time). 

15 ^ High degree of integration provides new 

possibilities. Some examples of^ this: 

the same temperature sensors are used by the alarm 
functions and the heat control. 

if no switches are touched for a certain time, e.g. 24 

20 hours r this can be an indication that something is wrong 
(safety alarm for the elderly). 
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CLAIM OF PATENT; 

1. A method of controlling electrical systems which 
include a number of distributed power outlets that ace able 
to carry out different actions* such as turning lights on 
and off, regulating heat, triggering flee extinguishing 

5 systems etc., a number of distributed tcansmlttecs and a 
central unit, characterized by the power 
outlets being given unique addresses, and by the central 
unit giving a description of a logical connection between 
the transmitters and the power outlets, so that activation 

10 of a transmitter and/or response from a transmitter to a 
query from the central unit provides a signal to the central 
unit, which In turn processes the signal, and on the basis 
of the logical connection passes on the signal to the power 
outlets concerned to carry out the necessary actions, and 

15 that control of one or more of the categories of equipment 
. lights, heating, alarms etc., can be achieved within a 
single system. 

2. Method In accordance with Claim 1, 
characterized by the transmission of signals 

20 from the transmitters being carried out on the same physical 
cable system as the power outlets. 

3. Method In accordance with Claim 1, 
characterized by the transmission of signals 
from the transmitters being carried out on a different 

25 physical cable systems from the power outlets. 

4. Method in accordance with Claims 1--2, 
characterized by the central unit being able 
to combine information from the transmitters with 
Information about the state of the system In other respects 

30 (time etc.) for Initiating action. 

5. Method In accordance with one or more of the above 
claims, characterized by the power outlets 
being controlled as on/off switches, and/or regulators i^ere 
the voltage can be changed continuously and/or In steps In 

35 the Interval between completely off and completely on. 
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6. Method in accordance with one or more of the above 
claims, characterized by the transmitters 
themselves being able to initiate action at their defined 
standard power outlets if the central unit should cut out. 

5 7. Method in accordance with one or more of the above 

claims. characterized by several systems, 
each controlled by its own central unit, being able to be 
used together, by direct communication between them and/or 
by a superior control unit. 

10 8. Arrangement for electrical systems, particularly for 

homes, offices and similar for carrying out the method in 
accordance with Claims 1-7, where there is a system of 
cables to at least one power outlet, and where there are 
also one or more signal transmitters for the state of 

15 switches etc., and/or one or more signal transmitters to 
provide a signal concerning temperature and similar factors 
in the room, to a central unit, 

characterized by all the transmitters and 
power outlets being individually addressable, and that the 

20 central unit includes circuits for interrupt-controlled 
and/or polled signalling to the transmitters, and that this 
signalling is on a shared signal channels further there are 
also circuits in the central unit which enable the 
signalling to the central unit from transmitters and from 

25 the central unit to the power outlets to be done on a 

separate signal network and/or via the mains power supply. 
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AMENDED CLAIMS 

[received by the International Bureau on 19 June 1990 (19.06.90) 
original claims 1-8 replaced by amended claims 1-8 

(3 pages)] 



' 1. A method for controlling electrical systems which 
include 

a plurality of distributed power outlets, which are 
able to carry out various act ions t such as switching light » 
5 regulating heat, trigging fire extinguishing systems, 
trigging safety alarms, etc., 

a plurality of distributed transducers regist rating 
ambient influences, such as activation of a switch, 
temperature level, presence of smoke, etc; and 
10 a central unit able to communicate with said plurality 

of distributed transducers and said plurality of power 
outlets by means of signals on electrical cables, wherein a 
first set of signals from said plurality of distributed 
transducers are communicated to the central unit; 
15 and a second set of signals communicated between the central 
unit and said plurality of distributed power outlets in 
order to carry out necessary actions, 
characterized by 

each of said plurality of distributed power outlets is 
20 given a unique adress identifying a specific power outlet; 
each of said plurality of distributed transducer is 
given a unique adress identifying a specific transducer; 

said first and said second sets of signals are being 
communicated directly to and from, respectively, the central 
25 unit over a local network using a defined protocol in which 
a message at least includes the address of a transducer or a 
power outlet; 

said protocol includes a possibility to also 
communicate digital values other than 0 and 1, 
30 communication between the central unit and said 

plurality of distributed power outlets are being carried out 
on the same physical cable system as the power supply; and 
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the ceatcal ualt lacliides a pcepcogcammed set of data 
and lastructioas^ pecmittlng the central unit to carry out 
necessary actions using said preprogrammed set of data and 
instructions, status of at least one -of said plurality of 

5 transducers or status of at least one of said plurality o€ 
pover outlets t or combinations thereof. 

2. Method in accordance with Claim I* 
characterised by the tranemission of signals 
from the transducers being carried out on the same physical 

10 cable system as the power outlets. 

3* Method in accordance with Claim I, 
characterized by. the transmission of signals 
from the transducers being carried out on a different 
physical cable systems from the power outlets. 

15 4. Method in accordance with Claims 1-2 • 

characterised. by the central unit being able 
to combine' information from the transducers with informatioa . 
about the state of the system in other respects (time etc.) 
for initiating action. 

20 5. Method in accordance with one or more of the above 

claims r characterized by the power outlets 
being controlled as on/off switches r and/or. regulators where 
the voltage can be changed continuously and/or in steps in 
the interval between completely off and completely on. 

25 6. Method in accordance with one or more of the above 

claims. characterised by the transducers 
themselves being able to initiate action at their defined 
standard power outlets if the central unit should fail. 

7. Method in accordance with one or more of the above 
30 claims, characterized by several systems , 

each controlled by its owii central unit, being able to be 
used together, by direct communication between them and/or 
by a^uperior control unit. 

8. Apparatus for electrical systems, particularly for 
35 homes, offices and similar for carrying out the method in 

accordance with Claims 1-7, including a system of cables to 
, at least one power outlet, and further including one or more 
signal transducers for the state of switches etc., and/or 



wo 90/08418 



PCr/NO90/00011 



13 

OQe or ffloce signal tcansducets to provide a Bigaal 
concerning temperature and similar factors in the room, to a 
central unit, characterised by all the 
transducers and power outlets being individually 

5 addressable, and that the central unit includes circuits foe 
interrupt-controlled and/or polled signalling to the 
transducers, which signalling is being done by means of a 
local network and a protocol, and at least the signalling 
between the central unit and the power outlets is being done 

10 on the same cables as the mains power supply. 
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